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General 


in recent times etudies on the detoxication of paige 4 
vaceines have been perforzed fn various quarters. Agata, the 
separation of endotoxine toe deetroying the dysentery bacillus cells 
with superonic waves has already been reverted by several persons. 
PUHATO has claimed that at a frequency ef $60 ke the Shigella éysen- 
teriae oan be destroyed in 92 sinetes, the *higelia paradyeentertae I 
fia 10 simates and the Shigella paradysenteriae [11 tn 3 winates. 
OSAAL has studied the relationship of cellulicide and turbidity to 
temperatures. : : 


Nevertheless, reports on cellulicide tests employing different 
frequencies but conducted on the same energy level have not been 
published as yet. ‘The varying of the deatructive effect directly 
received by the bacterial cell through frequency changes ia not 
believed to be 41ffieult. Fellewing thie line of reasoning ox 
periments vere performed om the destruction of Shigella dyeenterige 
= Shigella paradysenteriae at different bacterial concentrations 

ané frequeacies. 


Chanter I. Outline of experiaent, 


The treateent of bacterial euspeneions as well ag the ex- 
amination of surviving cells, bacterial count, morphology and 
turbidity was based on procedures outlinedin Part 1 (cholera bacteria) 
of thie series. ‘Uscperiments were performed on Shigelia dysenteriae 
(Sugimort strain) ana Shigella paradyeenteriae (F type). 


Shapter If. Bsperimental procedure, 


&s 3aetertal straint: The bacteria vere from atraing kept 
at this lateratery. These strains inéieated uniform turbidity 
im « bouillon medium and gag wae atieent in lactese and dextrose 
verticul medic. Silk ceagulation was negative. Litene and whey 
tests were aegative. ‘hey were negative in lead acetate agar 
wedia. Indol resetion vas negative for Shigella dysenteriae 
but positive fer the F type. Ghigellsa dysenteriae was negative 
ia the decompesitien of earbobydrates such ae xylose, rhamnecese, 
sorkit, maltese, arabinese and eacchareose. “Shigella caradyaeanteriae 
was able te decomeose maltose and arabinose bat not the others. 
Ag@latination titer was 805 times for Shigella dysenteriae (imme 
sera prepared ty Iamunological Section) and 1,780 ¢iees fer Shigella 
paradyeenteriae (prepared by thig latcratory). 


® acterial suespensien! Bacterial suspensions were 
in the auxe wamner a¢ that for trebeid bacilli in Part 2 of this 
aerias. 


&. Supersonic wave treatuent: As already desertved in Fart 
4, the plate current was regulated to produce a 10° Gre 
temperature rice im a taut tabs contal  auiaaaie Gauak a 
traneferser ofl for the curcose of maltaiming « oometent sapersenic 
wave energy level in the tent tube at each frequency. the follewring 
gurrents were used to provide the same energy level 


4 460 aa 155 ma 3000 + 
xe $50 ma 130 tm 5300 ¥ 
#20 ke 400 wa 19 = 3300 + 
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4gain following the same procedure as in me oe See 
gf ge Rea gs « B= Gir ~~ Magy A Mig Bo s Ts Be Be 
10, 15, 2%, W, 0, BW, &, 75. 90, 105, 120, 135 and 150 minutes. 


D> W“aalitative tests on cellulicidel strength: ‘Two platinum 
lesp portions gach of the supersonic wave-treated bacterial suspensions 
were elent-cultured and plate-cultured with agar and bouillon. After 
incubating at 37° © for 2% hours the results were evaluated as ++ , 
++, + and —aceording to their growth. 


B Seeterial count: The proeedure dercribed in Part 2? was 
foliewed. ‘The supersonic wave-treated bacterial solutions vere 
éiluted pregreseively ten tises each with a physiological saline 
solution. One ee of each wae mixed thoroughly with agar (49° ©) and | 
allowed te selidify. Agar was added again im an amount euffiectent 
to cover the eurface, *acterial counts were taken after inewubating 
at 37° @ for % hours (48 hours fn case of unsatisfeetory growth). 
The counting method has already been described in Part 1, 


As the purcese of this experiment was to determine the 
nuaber of destroyed bacterin, bacterial counts were taken on the 
emntrel snd alee during the intermidiate stage and the stage in- 
mediately prior to destruction. The rate of time decrease 

to the bacterial count of the control was examined. 


¥, Observation of werpholecical changes: ‘Smear specimens 
were prepared immediately following the eupereonic wave treatment. 
Nieroseepic obeervations were made after the specimens were dried, 
fised ané elagle-stained with nethylene blue. 


6, Measurement of turbidity: The bacterial suspensions were 
diluted with a physiological galine solution according to the ratios 
shown below and asagured with a Pulfrich's photometer. The absolute 
turbidity was computed from the relative turbidity. 


Segterial solution concentration Rilution 
O.1 me / 1.0 ee Steek solution 
1.0 mg / 1.0 o¢ 10 tines 
10.0 ag / 1.0 oe 100 times 


Chapter E11. Kesulte of experiment. (ee Tables 1-6.) 
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Table 1, Test results on celluliciéal strengths survival and turbidity of fhigella éysenteriee treated with 1120 ke supersonic waves. 
Plate voltece 3000 v; plate current 460 8) grid current 165 ma. Date of experinent sihpr 41, Roan temperature 29° 6, 
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Table 2. Test results on cellulicidal strength; survive! and turbidity of Gysenteriae treated with 560 ke supersonic waves. 


Plate voltage 3000 v3 Plate current 559 mas grid current 180 ma. Pate of experiment 3% 41. Room terperature 26° ¢, 
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Tobie 8, Test reeults on sellulieigal strength; survivel and turbidity ' Phinelle dysenteriae treated with 280 ke supersario waves. i 
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Table 4, Test results on selivlicidal strencth: survival end turhidity | Chipella paratywenteriee treated with 1120 ke s-rersentc waves, fe 
Plate voltage 8900 vy plate current 460 may grid current 165 ma, mte of experiment 1¢ ‘pr 42, Seon tennerature 26° ©, j 
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Table 6. ‘est resvite on cellulieidal strenrths gurvivel and turbidity of “Btrelia varatyeenterineg tromted vith 566 ko auperwoais waves. 


Plate veltare 3000 vs plate current 550 may grid current 190 ma. Date of exserinant & 
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 tebte Sq Test resulte on cellulictdal strength: gurvivel and turbidity ) } ‘hicella varedyeenteriae treated with 28° ke oxpeveenis wines, 
Plate vroltare 3500 vg plate current 490 may grid current 190 ma. Pate of experiment © dul 41, Roo temerature 92°C, ‘ 
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the survival tines of bacteria are Listed in Figures 1 to 6; 
merphelogles] changes are shown in fables 7 and §. 


Pigere 1, Bscterial couct variations of 0.1 mg /’ 
1.0 ¢¢ bacterial (Shigella dysenteriae) solation 


key 
(1) Bacterial count. nent 


(2) (Steck solation), 
(3) Time (minutes). 


Figure 2. Bacterial count variations of 1.0 me// 
1.0 e¢ bacterial (Shigella dysenteriae ) solution 


(1) ueterial ecunt, 
(2) Time (winutes). 


Figure 3, Jactertal count varia of 10.0 mg/ 
1.0 e¢ bacterial (Shigella éysen ) solution 
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(2) (Steck solution). Pes age 
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Figure 4, Bacternal count variations of 0.1 mg/ 
1.0 ee bacterial (Shigella paradysenteriac) solution 


1" 


key 
(1) Bacterial count. 
(2) (Stock solution). 
(3) time (itnutes). 


Figure 5. Bacterial count variations of 1.0 mg/ 
1.0 o¢ bacterial (Shigella paradysenteriae) solution 


key. | 
(1) Bacterial count. 
(2) Tie (sdeutes). 


Figure 6, Bacterial count variations of 10.0 ag/ 
1.0 ee bacterial (Shigella paradysenteriae) solution 


kez 
(1) Bacterial count. 
(2) (Steck solution). 
(3) Time @tinutes). 


A. Gellulieidal tice. 
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¢, Oreorvation of ogical changes: A condensation 
of the results from Tabiéa 7 and & is presented below, 


>. Measurement of turbidity: As shown tn Tables 1 to 6, trans- 


the others seemed to be non-existent. 
Chapter Iv, Summary and conclusions. 


‘The following conclusions were reached after observing the 
cellulicidel time, bacterial count and turbidity and after waking 
microscopic studies on the destruction of Shigella dysenteriae and 
Shigella paradysenteriae suepeasions which were treated on the same 
oe level with supersonic wares at frequencies of 1120, - and 


Ae At the sane swpersonts ware energy level the coltultetdal 
time for soncentrations up to and including 1.0 mg is accelerated 


at 1120, 280 and $60 ko, im that order. ‘the time for 10.0 mg is 
accelerated only at 280 ko. Consequently, the time at which oellu- 


somevhat 
inversely proportionate to the wave length. A slightly greater amount 
of difficulty ie experienced in the destruction of Shigella para- 
éysenteriae compared te Shigella dysenteriae. 


B. The eelinlicidal time decreases as the bacterial concentra- 
tion is lessened. 


&. The changes produced in live bacteria, when based on treat~ 
gent time, ean be expressed logarithmically and possess roughly the 
following relationship: 

log ¥ = ox 
(cc * negative constant). 


D, A microscopic examination of the spec reveals cellular 
destruction occurring at 260 ke, 1120 ke and ke, in that order. 


&.. Trameparency does not result when Shigella dysenteriae and 
Shigella paradysenteriae diluted with @ phystologieal galine solution 


F, Cellular destruction ean not be gauged by changes in 
turbidity, 
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Microscopic cbuervations of morphological chenges in Shigella dysenteriae at various supersonic wav: 
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